
Water supply opportunities analyses demonstrating that new storage
capacity is critical to achieving water supply benefits, and demonstrating
water supply benefits associated with the alternatives, under two
scenarios assuming operating criteria are very stringent or somewhat less
SO.

~097106
(3-097106



Water Supply Opportunities Under
Existing Conditions and No Action

I I I I

Average Ann ual System Defiveries

(in 1,000 acre-feet per year)

Critical Dry Period Long-Term

Existing Conditions 4,200 5,600

No Action 4,050 5,900
~̄’     ~,.~.~



Alternative 1

Average Annual Water Supply
Compared to No Action

(in 1,000 acre-feet per year)

Critical Period Long-_Term
No Storage
Assumption A

4.75 MAF Storage
AssumptionA ~:"~? 777 ~-~ 696
Assumption B ~ ~i~ 48 ,~.-,~,, 280



Alternative 1

Jan Feb Mar Apr May Jun    Jul Aug Sep Oct Nov Dec
Assumption A (Emphasis on Water Supply)

~~o 1 6~O/o I1=o,o~11 a~O/o of Delta Inflow I! 6~o~ of Delta InflowI "-

Assumption B,,(Emphasis on Ecosystem Protection)                          I

Eli Ratio    50% II =So~ II ~SO~o of Delta Inflow II 6SO/o of Delta Inflow II S0% I
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Alternative 1

=4. 75 MAF Storage

40,000

Assumption A

30,000 "*- Total Delta Outflow
Assumption A

20,000 -=" Total Delta Outflow
Assurnp~on B

,i~’

IO, OOO



Alternative 2

Average Annual Water Supply
Compared to No Action

(in 1,000 acre-feet per year)
I I II I I III III I I I I I I I I I I I I I I II IIIIII I II I Jl I

Critical Period Long-Term
No Storage
¯ Assumption A 283 336
Assumption B -357 -54

4. 75 MAF Storage
Assumption A 920 730
Assumption B 48 280



Alternative 2

Net Benefits of 4.75 MAF Storage

¯ Critical
Period

~oo ¯ Long.
Term

200

o
Assumption A Assumption B
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Alternative 2

Jan    Feb    Mar Apr May Jun    Jul Aug Sep Oct    Nov Dec
Assumption A (Ern_Dhasis on Water SuD_DI_v~
~/~R.,~o    ! ~SO/o i1=~"~11 ~5% of Delta Inflow II S.O/o of Delta Inflow

%,,=
Delta Outflow I X3 Requirement, I r,,.

Assumption B (Emohasi~ on E~tem Prote~on~                                    I

u.~t~o    I ~o~ II 2~ II ~°/oofDeltalnflow Ii 65~ofDeltaInflow II 5OO/o I
Delta Outflow ! X2 Requirement



Alternative 3
5,000 cfs Isolated Facility

Average Annual Water Supply
Compared to No Action

(in 1,000 acre-feet per year)

No Storage
Critical Period Long-Term

Assumption A
247Assumption B 389
10 298

4.95 MAF Storage
Assumption A 1,199 771Assumption B

864 688



Alternative 3
5,000 cfs Isolated Facility

1,200

Net Benefits of 4.95 MAF Storage

1,000

[] Critical
6oo Period

BLong.
Term

200

0 ¯

Assumption A Assumption B
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Alternative 3
5,000 cfs Isolated Facility

Average Monthly Exports
4.95 MAF Storage

14,000

12,000 IF Exports

1o, oo0      .

~, ~ Assumption A
8,000 Total Exports

~ - ~=- Assumption B6,0o0
I~ IF Exports

4000

2,000 - ,*- Assumption B
Total Exports

0
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Alternative 3
5,000 cfs Isolated Facility

II III II I III II II I II II I I II                           II II I III

X2 Position

- *- Assumption A
5,000 cfs IF85 -. No Storage

80 ~Assumption B
=~ ~ . 5,000 cf$ IF

No Storage

- a. Assumption A~ ,
/ 5,000 cfs IF

70 .............’ -- ./- .........¯ / 4.95 MAF o~ ..~,oraue

¯ ¯

65 ’ ..,,__. ~Assumption B
" 5,000 cfs IF

*’’~" 4.95 MAF Storage



Alternative
5,000 cfs Isolated Facility

IIII I IIIII II I Ill II I IIII

Sacramento River Flow at Rio Vista

40,00O

" ~- Assumption A ~
o. 5,000 cfs IF ~

No Storage ,=-
30,000 ........................ ~

~Assumption B                    o~

No Storage
20,0oo .............. ~

- ¯- A~umption A
5,00O cfs IF
4.95 MAF Storage

IO, OOO
~Assumption B

5,000 cfs IF
4.95 MAF Storage

0



Alternative 3 °

5,000 cfs Isolated Facility
Total Delta Inflow

"*- Assumption A
50,000 .............. 5,000 cfs IF ;o~

No Storage ’ ~

~, 40,000
"*--Assumption B o~

5,000 cfs IF ~
,~. 30,000 No Storage 1

~. "¯- A~sumption A
2o, ooo 5,000 cfs IF

4.95 MAF Storage

~Assumption B
5,000 cfs IF

o                                        4.95 MAF Storage



Alternative 3
15,000 c f s Isolated Facility

Average Annual Water Supply
Compared to No Action                        ~

(in 1,000 acre-feet per year)                                    ~

,1~.

Critical Period Long-Term ~
No Storage. ~
Assumpt~n A 89 304 o
Assumption B - 121 189

4.95 MAF Storage
Assumption A 864 681Assumption B 616 611



Alternative 3
15,000 cfs Isolated Facility

Average Monthly Exports
No Storage

14,000

~Assumption A =~
12,ooo .................

.. IF Exports ~

1o, o00                                                                                         i~
~ Assumption A                 ~o~

6,0i~ ............................................... - ~=- Assumption B
IF Exports

4,000 ................................ ~

-,~- Assumption B2,000 ..................
Total Exports
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Alternative 3
15,000 cfs Isolated Facility

Total Required Delta Outflow

14,000
"

12,000 15,000 cfs IF

,-. ".
10,000                      .

8,000 ’ .... " No Storage

6,ooo - g- Assumption A
15,000 cfs IF
4.95 MAF Storage

4,ooo

~Assumption B
2,0o0 .................................................. 15,000 cfs IF

4.95 MAF Storage

o    I ~ . t .~ . .= ..t... = ~ ~ ~ .



Alternative 3
15,000 cfs Isolated Facility

X2 Position

- ’~- Assumption A
15,000 cfs IF

¯ .. No Storage

80 ~Assumption B

~ . 15,000 cfs IF
No Storage

~ 75                                            ~’- .........

~ - ~=- Assumption A
I~ ¯ 15,000 cfs IF

4.95 MAF Storage

65 " " * ---=--Assumption B

4.95 MAF Storage



Alternative 3
15,000 cfs Isolated Facility

Sacramento River Flow at Rio Vista

¯ ’~" Assumption A
15,000 cfs IF
No Storage

15,000 cfs IF
No Storage

~ 20,000 .......................
~ . a. Assumption A
~. 15,000 cfs IF

4.95 MAF Storage
1o, o0o .............

~Assumption B
15,000 cfs IF
4.95 MAF Storage

0



Alternative 3
15,000 cfs Isolated Facility

Total Delta Inflow

" "*" Assumption A
15,000 cfs IF

4o,0o0 ..... No Storage

~ ~ Assumption B
~ 30.000 ’ - ................... 15,000 dS IF

,~"
No Storage

~ 2o, ooo __: _._ - =- Assumption A
~ 15,000 cfs IF

4.95 MAF Storage

Assumption B
15,000 cfs IF
4.95 MAF Storage



Net Annual Water Supply (in taf/year)

Assumption A
5oO00cfs

No Storage

Assumption B
5,000cfs

No Storage

Assumption B                      ~
15,000 cfs

No Storage                                                        ~1~

Assumption A

4.95 MAF Storage                                                       ~

Assumpt~onA

C--0971 31
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Alternative 3
1,000 cfs thru Delta vs No thru Delta

Average Annual Water Supply
Compared to No Action

(in 1,000 acre-feet per year)

Critical Period . Long-Term
4.95 MAF Storage ~

No Thru Delta Diversions -86 299
1,000 cfs min. thin Delta 487 544

Includes Fluvial Geomorphology Flow Criteria for diversions
to Storage.



Alternative 3
1,000 cfs thru Delta vs No thru Delta

’~1 II I I I II I I    I    I II    I II I I I JII_~L__

4.95 MAF Storage with Fluvial

~ Geomorphology Flow Diversion C~teria
1,200

~ " [] Critical
~ aoo Period

~ ,I Long. io
~ 4oo Term

"~ 200

.~ o

No Thru Delta 1,000 cfs Min
Diversions thru Delta



Alternative 3
1,000 cfs thru Delta vs No thru Delta

Total Required Delta Outflow

15,000

"~ No Thru Delta Diversion ~
12,000 15,000 cfs IF = r~

4.95 MAF Storage                   ~-

9,000 ...................... ~
~ 1,000 cfs Min Thru I

Delta Diversion
6,000 15,000 cfS lF

4.95 MAF Storage
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Alternative 3
1,000 cfs thru Delta vs No thru Delta

Sacramento River Flow at Rio Vlata

~ No Thru Delta
Diversion
~15,000 cfs IF30,000 ¯ 4.95 MAF Storage

-̄=- cfs Min
20,000 Delta Diversion

15,000 cfs IF
4.95 MAF Storage

lO, O0O

0 I I    i I I I ’ i I t    I
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Alternative 3
With and without Delta Ag Diversions

Average Annual Water Supply
Compared to No Action

(in 1,000 acre-feet per year)

Critical Period    Long-Term INo Storage
With Delta Ag Diversions -531 21
No Delta Ag Diversions -121 189



Alternative 3
Itfit~ and ~t~out Delt~ Ag Diversions

No Storage

¯ Critical
400 Period

2OO

~ Long-
o __ Torm

4oo

With Ag No Ag
Diversion~ Dive~1on~



Alternative 3
With and without Delta Ag Diversions

I I I IIII I I I I I! I II

Total Required Delta Outflow

15,000

~ With Ag Diversion
12,000 ¯ 15,000 cfs IF

No Storage

-=- No Ag Diversion
15, 000 cfs IF
No Storage6,OOO

0              t         t         I         I         I         t~       I’ ’ I         I      ’t ’



Alternative 3
With and without Delta Ag Diversions

X2 Position

With Ag Diversion
15,000 cfs IF
No Storage

No Ag Diversion
15,000 cfs IF
No Storage



Alternative 3
and ~t~out Delt~ Ag Diversions

II

Sacramento River Flow at Rio Vista

40,000

~ With Ag Diversion
15,000 cfs IF

30,000 No Storage

~ No Ag Diversion
20,000 15,000 cfs IF "

No Storage

0



Alternative 3
With and without Delta Ag Diversions

Total Delta Inflow

50,000

~ With Ag Diversion
40,000 15,000 cfs IF

No Storage

-~- No Ag Diversion
15,000 ~s IF~ 20,000 No Stom~o

lO, OOO

0



Net~ ~ Annual~Water    ~ ~ ~ " Supply (in taf/year)

4. 75 MAF Storage ’,

No Storage , , ," ,"

No Storage : :

4.95 MAF Storage
,~ ,~ ,~

4.95 MAF ~o~go ! ~ ~"

C--0971 44
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Net Annual Water Supply (in taf/year)

No Storage      ’,

4.75 MAF Storage       I

No Storage ,, ,,

4. 75 MAF Storage ’, ’, ,

4.95 MAF Storage ’, " "        ’        ’       ’

No Storage , ,    ,    ,

C 097145
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Alternative 3
Jan    Feb    Mar Apr May Jun Jul Aug Sep    Oct    Nov Dec

Assumption A, (Emphasis on Water SuDDIv)

Delta Outflow I X3 Requirement

Max IF Diversion [5 K cfs

Assumption B (Emphasis on Ecosystem Protection)

Delta Outflow I X2 Requirement

Max IF Diversion 15 K cfs

Notes:
1 Isolated Facility Flow Excluded from E-I Ratio Computations.



ERPP

¯ Environmental FIowTargets- RPP
- Flow Targets

¯ March & April/May 10 Day Upstream Flow Event Targets ,_
¯ March & April/May 10 Day Delta Outflow Flow Event

Target o

¯ 13,000 cfs May Freeport Flow Target

- Operating Priorities
¯ First Priority- New Environmental Storage
¯ Second Priority- Water Acquisition from Willing Sellers

(Modeled as "Add Water")



Total ERPP Demand Averages along with
ERPP Flows from Environmental Storage

~oo

250

200 ~ Total ERPP
Water Demand

150

~ ERPP Water
from 1.25 MAF

100 Environmental
Storage

5O

Dry Below Above Wet 73 Ave
Normal Normal



Alternative

I~lat~ ~nv~ance Faciti~
(~nveyance Capac~ in CFS)

Sacr~ento Valley
Ground Water Storage

Ups,re~ Surface Storage
Sacramento R~er Trib.

Upstream Sudace Storage
San Joaquin R~er Tdb.

In-Delta Surface Storage

San doaquin Valley
Ground Water Storage

Aqu~u~ Surface Storage

DWRSIM Study

19~-94~ Average ~nual
SWP(Ent+lnt) l CVP Del~eries

1928-34~ C~ical Period
~nual SWP(Ent+lnt)& CVP

Net 1922-~ Average ~nual
SWP(Ent+lnt) & CVP Del~eries
(Compared to No Action)

CVP Del~eries (Compared

C 097149
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8B R " ’ ~~ :~ ":~ ~ ~ . ~    ¯ iBPPIODay~n~m~O~ow

~ ~’,’~     .,~X ,,

z ’ ~z .;~ .:.~

T ~ " ~ ~ ~nu~ SWP & ~P E~s

~ ’ :*~ " Net 1922-g4~ Average

~ ;~ . SWP & CVP E~s
~ (C~pared to No ~ion)

~ P~ : Net 192~ CntJ~
~ Ave~

C--0971 50
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Varlatlon

StOOge-Sac~ent°lnle~Ouaet Valley G~U~dc~c~Water

~ Up~e~ Surface Storage ~ J~quin
R~er Tdb. - Inle~Ou~et C~c~ (~s)

In-Del~ Surface Stooge (~s)

San Joaquin Val]~

Tn~ Surface Stooge

Oe~ Su~ce Sto=ge

DWRSIM

To=I ERPP Water from E~. Storage

Average Annual Inte~le Del~edes

C--0971 52
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Potential Action to Improve
Water Supply Opportunities

Net Incremental Increase M
Average Annual Water Supply

Action (in taf/year)

Critical Dry Period Long-Term

Low - High Low - High

Improved Coordination of SWP-CVP Operations 0 - 10 0 - 50

Increase in Permitted Banks PP Capaci~ 100 - 150 150 - 250

Isolated Facility 0 - 200 0 - 300

Storage -- 4.75 MAF
550 - 800      550 - 700(Includes Increased Permitted Banks PP Capacity)



Improved S WP-C VP Coordination

¯ Joint Points of Diversion
¯ Increased Wheeling of CVP Water

through SWP Facilities



Increase Permitted Banks

¯ South Delta Improvements
- Channel Enlargements
- Barriers
- Fish Screens

¯ Banks Pumping,Plant Permitted Capacity
Increased to 10,300 cfs



Average Monthly Delta Outflow and
Exports with Increased Permitted Banks

~um ~in,q Plant Capacity
50,000        ,

/ \\ ---.-- Total Exports
/ -,,~ w/Increased Banks

._"¢ ~o, ooo ............I .......~ ...........................
~ / ",\ ~ Total Delta Outflow

I~. 30,000 .........
~, t \ - ~- Total Delta Outflow~ ~o, ooo ......~ .................X .................~Vo~ct~or,

_// \
~ 10,000



Isolated Conveyance Facility

¯ Initial Delta Standards with Isolated Facility
- Minimum South Delta Export

¯ 1 000 cfs July thru. March

- Sensitivity Analysis on Export- Inflow Ratio Standard
¯ Include IF Flows in E-I Ratio
¯ Exclude IF Flows from E-I Ratio

- Delta Cross Channel Gates closed Sept. thru. June

¯ Capacity 5,000 to 15,000 cfs
¯ Two Project Operation Modes

- Dual Conveyance
- Fully Isolated Conveyance



Isolated Facility System Operations

5,000 cfs Isolated Facility 5,000 cfs Isolated Facility
with E-I Ratio without E-I Ratio

Exports from Exports Thru Exports from Exports Thru
Delta Isolated Delta Isolated

Channels Facility Channels Facility
51% 49% 50% 50%

¯ 1922-94 Average Annual Results ° 1922-94 Average Annual Results
- Min. Required Outflow = 5,640 taf - Min. Required Outflow = 5,620 taf

- Flow at Rio Vista = 11,670 taf - Flow at Rio Vista = 11,700 taf
- Total System Deliveries = 6,130 taf - Total System Deliveries = 6,260 taf
- Nov-June X2 Position = 71.9 km - Nov-June X2 Position = 72.3 km
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Isolated Facility Operations °

5, 000 vs. 15, 000 cfs Capacity
Total Required Delta Outflow

14,000

12, 000                                                ’

5,000 cfs IFlO, OOO No Storage

8,000
15, 000 cfs IF

4,000

2,000 ...................................................



Isolated Facility Operations °

5, 000 vs. 15, 000 cfs Capacity
X2 Position

90

85

"*-" 5,000 cfs IF
~ 80 No Storage

~ 75 -.- 15, 000 cfs IF
"~ No Storage

~o

65

6O
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Storage

¯ New Storage Fill & Discharge Criteria
- Tributary Groundwater- Fill First & Discharge Last
- Aqueduct Groundwater- Fill Second & Discharge Fourth
- Aqueduct Surface Storage - Fill Third & Discharge Third
- Tributary Surface Storage - Fill Fourth & Discharge Second
- Delta Surface Storage - Fill Last & Discharge First



Storage

¯ New Storage Physical Facility Criteria
- North and South of Delta Groundwater- Storage 250 (NDGS) & 500

(SDGS) TAF & Inlet/Outlet Capacity 500 cfs

- Sacramento River Basin Surface- Storage 3.0 MAF & Inlet/Outlet
Capacity 5,000 cfs

- Off-Aqueduct Surface - Storage 2.0 MAF & Inlet/Outlet Capacity 3,500 cfs

- San Joaquin River Basin Surface - Storage 250 TAF & Inlet/Outlet
Capacity 5,000 cfs

- Delta Surface Storage - Storage 200 TAF & Inlet/Outlet Capacity 5,000
cfs

¯ Fluvial Geomorphology Criteria
- North Delta Surface - 60,000 CFS above Chico Landing / 0 cfs

Below Chico Landing
- Other Storage - No Criteria



Flow

1922

1925

,
1931

1934 ’ ’

1937

1940 ’

1943 ....

1946 ’

1949 ’

1952 ’

1955 ’

1958 .,

C--0971 69
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Water Supply (TAF per year)

,

C--0971 71
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Water Supply versus Storage

Critical Dry Period

8OO

600                                                                                                ~

400 ........................

~ 200

0 1 2 3 4 5
Storage (MAF)



Water Supply Opportunities Under Program
Alternatives Compared to No Action

Net Increase in Average
Annual Water Supply

Alternative (in taf/year)

Critical Dry Period     Long-Term
Low      High        LOW      High

Alternative 1
Improved Coordination of SWP-CVP Operations 0 - 10 0 50
With Increase in Permitted Banks PP Capacity 100 - 150 150 - 300
With Storage 550 - 800 550- 750

Alternative 2
Improved Coordination of SWP-CVP Operations 0 - 10 0 - 50
With Increase in Permitted Banks PP Capacity 100 - 150 150 - 300
With Storage 550 800 550 - 750

Alternative 3
Improved Coordination of SWP-CVP Operations 0 10 0 - 50
Isolated Facility 0 200 0 - 350
With Storage 450 - 850 400 - 850



Summary
I

¯ Increasing permitted Banks Pumping Plant capacity
could provide improved water supply, if water users can
accept unscheduled deliveries.

¯ An Isolated Conveyance Facility can provide similar
improvements in water supply, if diversions are
excluded from existing E-I ratios. However, without
moderate south Delta diversions, storage releases to
met Rio Vista flow requirement reduce potential water
supply benefits.



Summary

¯ Water supply benefits of storage are dependent on
diversion and release criteria.

¯ There is no obvious break point in the benefits versus
storage volume relationship.

¯ Increased system storage allows improvements in
scheduled project deliveries, leaving water users less
dependent on local storage.



Summary

¯ Water supply opportunities are dependent on operating
requirements. Adjustments in Bay-Delta standards
could have significant impacts on the potential water
supply benefits of new facilities.



Alternative 1 .. No Storage
73- Year A verages

45,000
~ No Action

40, 000 ........... ,,. ., .. South Delta Exports

" "~ ~AIt I Op A
35,000 ........................ ,~" " ,. " ...... South Delta Exports

30,000 .................. ’ ..... ’, ............ ~. ,,i:.... AIt 10p B
~ " South Delta Exports

25,000 ......................... (~ ........... ’ .......... - ")< -. NoAction
,~ Sac R at Rio Vista

20,000 " "
" ~" Alt l Op A

," %., Sac R at Rio Vista15,000 ..... -.f ................ " "-x,. ........
’" ,,’, AIt I Op B

10,000 ~ Sac R at Rio Vista

--x-- No Action
5, 000 Qwest

0 --~--Aft I Op A

-5,000 ..........’~-z~~~ ’*~ .~ .~,~x__..~._~ .,,,~..’~
Qwest

..... Alt l Op B
Qwest

-10,000



Alternative 1 --4.75 MAF Storage
73- Year A verages

45,000
~ No Action

South Delta Exports

35,000 ............... ,~..
x, ...........

South Delta Exports

South Delta Exports

25,000 ............... * ....... } ...... .x. NoAction
,~ ~ Sac R at Rio Vista

20,000
°

" ....

Sac R at Rio Vista

10, 000 " Sac R at Rio Vista

---x-- No Action
5,000 Qwest

0 --z~--AIt I Op A

Qwest
-10,000



Alternative 3-- No Storage, Operations Criteria A
73. Year A verages

45,000
x ~ No Action
" " South Delta Exports40,000

~ 5K IF

35,000 ~ ~ p,. , "x
South Delta Exports

¯ "" " ~ ¯ South Delta Exports

25,000 .............. "-, ~ " ,, ¯ .... - K - No Action

20, 000 ," "

/                        ,

0 Qwest

~ ~ ~ ~ ~--IOKIF
-5,000 ............................................................................................ Qwest

-10,000 Qwest



Alternative 3-- No Storage, Operations Criteria B
73- Year A verages

45,000
x ~ No Action
¯ ,, South Delta Exports

40,000 ¯ . ~I~5K IF

" "" "x South Delta Exports
35,000 ......................... F ¯ ~’ ’ ...... ~ ’": 1OK IF~ ~    ¯ : .

, ¯ ¯    , ~",                                      South Delta Exports
30,000 ¯ , , =~,,,

r---115KIF
¯ , ~          ,,"                                      South Delta Exports

25, 000

¯
20, 000

15,000

10, 000

0 Qwest
~- 1OK IF

-5,000 - ............................................................................... Qwest
" 15KIF

-10,000                                                                    Qwest



Alternative 3 -- 4.95 MAF Storage, Operations Criteria A
73- Year A verages

45, 000                                                               ~ No Action
x
¯ , South Delta Exports

40,000 ................... ¯ , ~ 5K IF

~’ "x South Delta Exports
35,000 ......... ,.~ , ~ "¯ , "’... - 1OK IF

" Exp¯ " ¯ ~ ¯ South Delta orts
30,000 .-. , ~

¯
~_ ¯ r----q 15K IF

¯ ¯ ¯ South Delta Exports

25,000 ’ ¯ - " "m . .x. No Action

20,000 ........ ’i ’~ ..... ,’ "" " "~" 5K IF...... Sac R at Rio Vista
," " " "~- ", - ~- 1OK IF

15, 000
x" ","’ "-" , - "× .......... Sac R at Rio Vista

. , , , _ .~./ ~ ~ ...- ~ , 15KIF
10,000 -t ...........~ ¯ ¯ ¯. /=A.~. "" U-.- ~.~ " ,, . .,, x - I Sac R at Rio Vista

~ " ~ ’ /
~" ~ a x. --’x--No Action

~~

~-- 5K IF

0 ~ ~ ..~.~
~:~... __

Qwest
T ~ ..~.~ I ""~--IOKIF

Qwest-5,000
15K IF

-10,000                                                                    Qwest



Alternative 3--4.95 MAF Storage, Operations Criteria B
73- Year A verages

45,000
x ~ No Action
¯ , South Delta Exports

40,000 ............ -
¯ . ~ 5K IF

¯ ~ . South Delta Exports

¯ ¯, ". ~,, ¯ South Delta Exports

, ,"    , . , ¯                               , South Delta Exports
25,000

¯ ¯ ,"20, 000 ",
"

15, 000

¯
10, 000

---x--No Action
5,000 Qwest

m,~_ 5K IF

0 Qwest

,~ ,~
~ ~ ~.. ...~ ~ "~-- I OK IF

-5,000 .............................................................................................. Qwest
.......... 15K IF

-10,000                                                                    Qwest



Frequency of Delta Export Rates
with 1 O, 000 cfs Isolated Facility

15,000

12,500

.
lO, OOO                                                 --" Total South of Delta

Project Exports

7,500 "" IF Exponts

5,000 South Delta Channel
Exports

2,500

/ ~

100% 80% 60% 40% 20% 0%

Frequency of Exceedence





Sheet

Crcss-De!ta F!ow = 3 " (Sac F!ow Upstream cf X-Channel - b

a b
Gates Open 0.293 2090
Gates Closed 0.133 829

(1) (2) (3) (I)+(2)+(3) (1)+(3)

Potential
Sac River

Total Required Exportable
Other Sac River Flow above Prcject

R:,o Vista M~nlm~m Diversions [net) X-Delta Flow X-Channel Releases

Gates O~cen 3CC0 1500 3410 7910 64!0
4CC 0 1500 3700 9200 7706
4500 1500 3850 9850 8350

Gates Closed 30C0 1500 1430 5930 443C
4000 1500 1560 7660 5560
4500 1500 1630 7630 6130

Page 1

C--097185
C-097185



Potential South Delta Channel Exports
with 10,000 cfs Isolated Facility

15, 000

"~ 12,500

DE. 10,000
~ -"-3, 000 cfs Minimum Jul
o Aug Flow at Rio Wsta

7,500

"--4, 500 cfs Minimum JulO
~ 5,000 ..... _ Aug Flow at Rio Vista

~ 2,500

40% 35% 30% 25% 20% 15% 10% 5% 0%

Froquency of Exceedence



Alternative 1 -- No Storage
Wet Year Averages

80,000

South Delta Exports
70,000 ........................................ ~ .......... ~. .....................

~ ". ~AIt 10p A
~ "~, South Delta Exports

60,000 .........................
~-~ ............... ".,. " "..: ’~.i",:’~AIt I Op B

50, 000

Sac R at Rio Vista
40,000 ........................

Sac R at Rio Vista
30,000 .................

~ ~’\ ~ AIt I Op B

20, 000
~" ~, ~, Sac R at Rio Vista

~ ,,,’..,,x-- ..~....... ~, --"X--NoAction

10,000 . , , . .

=

Qwest

--~--AIt I Op A
Qwest

.... Alt l Op S
- 10, 000 Qwest



Alternative 3-- No Storage, Operations Criteria B
Below Normal Year Averages

35, 000 ~ No Action
South Delta Exports

Ft ~ 5K IF
30,000 .................... , ~ . .. South Delta Exports

¯ ¯ ~ 10K IF
¯ " South Delta Exports

~25,000 ................ ¯ -- ,, , .... r---q15KIF oo
¯ ¯ ~ x South Delta Exportsx ,, - "~.,

" +~" No Action
20, 000 ............................... . ....."-- ~, .... ¯,

. ¯ ; z] ,, ....... Sac R at Rio Vista

" ’& "; ’" " Sac R at Rio Vista
¯ ,                                   " ,~" 5KIF

15,000 ......................~ .....f" ’- ......... or. ", " ~" IOKIF ’1
Sac R at Rio Vista

10, 000 15K IF
Sac R at Rio Vista

rex-. No Action
5, 000 Qwest

-’~-- 5K IF

0 Qwest

~ ~"" /

\~’/ "~---.-~x--

~--IOK IF

\ x~ ~
,,x Qwest

-5,000 ~ ~ "-xl .... 15K IF
>. Qwest



Alternative 3-- No Storage, Operations Criteria B
Dry Year A verages

25, 000
~ No Action

South Delta Exports

2~ . South Delta Exports
20,000 ~ IOKIF

..~ .      . A¯¯.¯
South Delta Exports

¯    . ~                                       F---’q 15K IF
15, 000

" ¯ ¯ - ~- No Action
x

" ~, " - "~- 5KIF10,000     - -~ , ,     ,
x ,¯ ,

~.: ¯ ~ ° " ~ " 1OK IF
5,000 ".~:. Sac R at Rio Vista

15K IF
Sac R at Rio Vista

0 ~x-- No Action
~ "~ ~ "~

,,x Qwest
\    "~

/
\~ ..~ "--~--5K IF

-5,000
Y" / ~. x". Qwest

--~-- 1OK IF

Qwest

-10,000 15K IF
F- ~ o ~ ~ ~. m    >-    z ~ o ~

Qwest



Alternative 3-- No Storage, Operations Criteria B
Critical Year Averages



Alternative 3 -- 4.95 MAF Storage, Operations Criteria A
Wet Year Averages



Alternative 3 -- 4.95 MAF Storage, Operations Criteria A
Above Normal Year Averages

60,000

South Delta Exports
~ 5K IF

50,000 , South Delta Exports
~ 10K IF

~ ¯ t South Delta Exports~ .
o 40,000 ...................... x -..’ ¯ .. ¯ ......... r---’l 15K IF

.~ ,, ". ,," South Delta Exports
m~

~0 ¯’

~. " ’~" ....... " ...........¯ 30,000
"’,
’"

O~ 20,000
15K IF

~ ¯ ~, . / "--~: ,, x Sac R at Rio Vista
,,~: --.x-- No Action

~ 10,000 ...... """~ "~ "-- .~^;" ", "& Qwest
<T. --/~ -- 5K IF

Qwest
0 .--e-- 1OK IF

--’~-" ~" ..~.., -~ ~’~
Qwest

- .~ .. 15K IF

-10,000                                                                     Qwest



Alternative 3 -- 4.95 MAF Storage, Operations Criteria A
Below Normal Year Averages

35,000
~ No Action

x South Delta Exports
¯ ~ 5K IF30,000 ¯ ¯ South Delta Exports

¯ South Delta Exports

South Delta Exports
¯

"

15,000                    ,;

,
o,000

--x-- No Action

5,000 Qwest

Qwest

0 ~- 10K IF
Qwest



Alternative 3 -- 4.95 MAF Storage, Operations Criteria A
Dry Year Averages

25,000
~ No Action

South Delta Exports
~ ~ 5K IF

20, 000 ¯ South Delta Exports
¯

¯ ¯ ~ 1OK IF¯
¯ , ¯ South Delta Exports

"~ " ~’" ¯ ¯
F---115KIF~ 15,000

¯ , . r~ ¯ ¯ South Delta Exports
"× ¯ " " ¯ ¯ . ~x. No Action

~.. 10,000

~’ ,~ - .
!

,

~,’5,000~.~     0

\ ~" .,x Qwest
-5,000 ............ --’Y’- -~- ~,. .’~x/’ x-.......~" .... "-’-~-- 1OK IF

Qwest
15K IF

-10,000                                                                        Qwest



Alternative 3 -- 4.95 MAF Storage, Operations Criteria A
Critical Year Averages

16,000
~ No Action

South Delta Exports14,000 ............. ,, .                                     .-
~ . ~1~ 5K IF

x " South Delta Exports¯12,000 .............. . ..... "4 ~ 10K IF
¯ ¯

South Delta Exports
10,000                 "        ~      "x ~, x r---q 15K IF

~ South Delta Exports
~ ¯ "

6,000                                   ~
Sac R at Rio Vista

4, 000                                     "" ""         "~ " ",~.                Sac R at Rio Vista
15K IF

2, 000 Sac R at Rio Vista
--x -- No Action

0 Qwest

\ I ... ~ \\
-2,000 -I ~’ "~

"--~-- 5K IF

........... -,~ ..................... "~ ........... Qwest

x,, / kZz- ......................... --.~--lOKIF
Qwest-4, 000 ..................... ’~ ~ ....... /
15K IF

-6,000                                                                        Qwest



Alternative 3--4.95 MAF Storage, Operations Criteria B
Wet Year Averages

~ No Action80, 000
. x South Delta Exports

" ~ ¯ i~5KIF
South Delta Exports70,000 .......

~., ;, ¯
" ; "¯ ~ 10K/F

South Delta Exports

~" ¯                                        South Delta Exports
50,000 ...................... , "~: .......... ¯ , ............ - ">< - No Action¯ ~ "" "" ¯ Sac R at Rio Vista
40,000 .................. ,~-: .............. ’, . ............ " ~" 5K IF

;’~ "& " Sac R at Rio Vista

30,000 ........ ~ ; .............. . Sac R at Rio Vista
~ ~ 15KIF

20, 000 ~ ~ ~,,x,.~. - ~ .......... Sac R at Rio Vista

~
Qwest

Qwest

Qwest

-10,000 15K IF

o 0 ~u ~ u. "~
a. ~    .4 0 L~ Qwest



Alternative 3--4.95 MAF Storage, Operations Criteria B
Above Normal Year Averages

60,000
~ No Action

South Delta Exports
x.. ~ 5K IF

50, 000 ¯ South Delta Exports
¯ ~..~’ ~1OKIF

" ¯ South Delta Exports¯ t

__ , r--"-115K IF40,000 ................................ x- .-~., ~- ’ ,. .................
¯, ¯ t South Delta Exports

30,000 ¯ , ’,’ .......... " ~" 5KIF
’

’,_...............20,000 x, ’ ......... ,
¯ ,

~ L+~ %~ ~X-- No Action
Qwest

~-- 5K IF
Qwest

0 --o ~ 10K IF
",~ ~ -x ~ "~x... ~ "~ Qwest

..... ’ 15K IF

-10,000                                                                     Qwest



Alternative 3--4.95 MAF Storage, Operations Criteria B
Below Normal Year Averages

35,000
~ No Action

x South Delta Exports
30,000 ............... ,." ......... ~ 5K IF

¯ , South Delta Exports
¯ ¯ ~ 10K IF

.............. ¯., ,.., South Delta Exports25,000 , ¯ ¯ r---q 15K IF
South Delta Exports

20, 000
" " ""~ ¯ i~ "

¯ ¯

15,000

¯

10, 000

--x-- No Action
Qwest5,000

--~--5K IF
Qwest

0
--u-- 1OK IF

..~ .._ ~ Qwest
~ \ ~".,,~ -’ - 15K IF

~. x." ~ ... ~.- ..-x~ Qwest-5,000



Alternative 3 -- 4.95 MAF Storage, Operations Criteria B
Dry Year Averages

25,000
~ No Action

South Delta Exports
Y,.

~ 5K IF
20, 000 ¯ South Delta Exports

¯ ~ 10K IF
¯ ,4 ¯ South Delta Exports

15,000 .............. x -
,~ , ¯ ..... r--’-115K IF

¯ South Delta Exports

Sac R at Rio Vista
10,000                                      "     "

Sac R at Rio Vista

"
5, 000 Sac R at Rio Vista

15K IF
Sac R at Rio Vista

ux.- No Action
0 Qwest

,,~ ~ / \.\..... ,.,.A/ ,x "~-- 5K IF\ ..x / Qwest

Qwest
¯ - 15KIF

-10,000                                                                     Qwest



Alternative 1 .- No Storage
Above Normal Year Averages

60,000
~ No Action

South Delta Exports

t

~                                          South Delta Exports

.... AIt I Op B
40, 000 .......................... ~ ....... .,. ........ South Delta Exports

. ,x. No Action

30, 000

" , , .’. Sac R at Rio Vista

10,000 " ~X-- No Action
Qwest

~t~--AIt 10pA
0 Qwest

-10,000



Alternative 1 .- No Storage
Below Normal Year Averages

35,000
~ No Action

South Delta Exports
30,000

~ ¢ ~AIt I OpA
~ ¯ South Delta Exports

._,,_ 25,000
~ ~.

x ," ~Tt..AIt 10p B
o "~

¯ .. South Delta Exports
20,000

O~
~, ,’ - *x- No Action

~.. 15,000

""

~0 10,000 -’
~ AIt I Op B
~ Sac R at Rio Vista
~ 5,000

~x-- No Action
Qwesto

-5,000
~ ~--" x~ Qwest

’~ ....................................
"’~.-~ "~’~ .... ~ ~ ’ AIt I Op B

Qwest
-10,000



Alternative 1 .- No Storage
Dry Year Averages

25,000
~ No Action

South Delta Exports

20,000 ......................... ,..~ " .,x, ....... ~ AIt I Op A
" ¯" South Delta Exportsr ~r ~ ~"~’~ AIt I Op B

15,000 ..................

~                  ~ "~ ....
’,,

.~ .....
South Delta Expo~s

~ .~’. " ~" No Action~" " Sac R at Rio Vista
10,000

- ~- AltlOpA
Sac R at Rio Vista

5, 000 AIt I Op B
Sac R at Rio Vista

~x ~ No Actiono
~

Qwest

" ~--Aft I Op A

’ -AIt I Op B
Qwest

-10,000



Alternative 1 -. No Storage
Critical Year Averages

16,000
~ No Action

14,000 ..................... e’ ’~ ~’ .. .....
South Delta Exports

12,000 .~;~. . ~,,.,
~AIt I Op A

.......................... ~, ....... °, ........... South Delta Exports

-~10,000 ’,~,: AIt I Op B
’ ~ South Delta Exports

8,000 ~,, / ,, " "~- No Action
" / Sac R at Rio Vista

6,000                                    ~ ~/
" "~" AltlOpA

4, 000
Sac R at Rio Vista

Alt l Op B
2, 000 Sac R at Rio Vista

--x-- No Actiono Qwest

..... ~--AIt 10p A-2,000 ...............
~" : ....................... V"- :":

Qwest
-6,000



Alternative 1 .. 4.75 MAF Storage
Wet Year Averages

80, 000                       ~                                         ~ No Action
South Delta Exports

70, 000 "̄                          ~AIt I OpA
,, ~ South Delta Exports

60,000 .....................~ .......... "" ..........
V:.):~.’t,!~, :’Aft I Op B

South Delta Exports
50,000

A" .....40,000
.~ ,, " ~" Alt l Op A

~ "" Sac R at Rio Vista
30,000

" AltlOpB

20,000 .........
,               ~ ..~ .=--. ~...          ", ~                    --x--No Action

Qwest
10,000

.... ,- Altl OpB

-10,000 Qwest





Alternative 1 -. 4. 75 MAF Storage
Below Normal Year Averages

35,000
~ No Action

South Delta Exports
30,000

~, ¯, ~AIt 10pA
~, ", "~ South Delta Exports

25,000
x ¯                                        ~,,.’I"~" ;AIt I Op B

South Delta Exports
¯ ~. 20,000 ........................... ,"

~ "" "

~ 15,000
..

~’ .. "
~ -.
~0 10,000

~ AltlOpB
~ Sac R at Rio Vista
~ 5,000
~ ~x -- No Action
"~ Qwest

~ 0

~ ~--AIt I Op A~" ~. "~ " ~,,~ Qwest
- ,ooo

’,"’. , ~, AltlOpB
Qwest

-10,000



Alternative 1 --4.75 MAF Storage
Dry Year Averages

25,000
~ No Action

. ’~ South Delta Exports

20, 000 ........................ ,., " .,x’ ....... ~ AIt I Op A
" ¯, South Delta Exports

,~ ¯, ~’ ~!’~ ~ Aft I Op B
15,000 ................... x .... ,, " - South Delta Exports

~ ~,,..
. ~x. No Action

10,000 " ~ ,... ,. ,~, ..,,., ,, Sac R at Rio Vista

- ~- AltlOpA
Sac R at Rio Vista

5, 000 AIt 10p B
Sac R at Rio Vista

--.x-- No Actiono
.~.

,X" Qwest

-5,000 ~i’i i~ .,-.~ .......................
: ~ ..~.. " ............

Qwest

% ~i ’ ....Altl OpB
Qwest

-10,000



Alternative 1 --4.75 MAF Storage
Critical Year Averages

20,000

South Delta Exports

~lAIt l Op A15,000 .............................. ,,~ .............
¯ "~ " South Delta Exports

~ ~!+.-.~.A/t I Op B
~ #, "’~

,, ,~ South Delta Exports
10,000

"" ," ~ " ,J,, - ~< - No Actiono~ ’ "" " Sac R at Rio Vista
¯
~" " " - "~- AltlOpA5,000~

!!, Sac R at Rio Vista

~ Sac R at Rio Vista
~ll    0 .
~ " t! ,.. .... x-- No Action

Qwest
.

-5,ooo ........ . .................. -~--- -~#’.’ ...................... -- .......................... "-"A--AIr 1opA
Qwest

, Air10pB
Qwest

-10,000

0    ~    ~                                           "~



Alternative 3 .. No Storage, Operations Criteria A
Wet Year Averages

~ No Action
80, 000

. x South Delta Exports

70,000
/ ,,

., ¯ ..... South Delta Exports

60,000 ................,~"~,, . .~,.
. ..... South Delta Exports

,                       ",, "’".., ¯ , South Delta Exports
50,000 ............... , ,, ...... ., ..... . ,x. No Action

~ " " ¯ Sac R at Rio Vista

40, 000 .............. ",~’ ’- .......... ,~,, ............. " ’~" 5K IF
¯ "¯ - Sac R at Rio Vista

10,000 " " "~ ~ Qwest
~-- 5K IF

Qwest
0 "-~--IOK IF

~ Qwest

-10,000 , " 15K IF



Alternative 3 -- No Storage, Operations Criteria A
Above Normal Year Averages

60, 000
~ No Action

South Delta Exports
~ 5K IF

South Delta Exports
50,000                    ;~" " ~                         .¯ ~ 1OK IF

¯ ~’" " ~’ South Delta Exports
¯ ,, ,,, r----3 15K IF

40,000 ’ ,x"~ ’ " " ,’, ........ South Delta Exports
- ~ - No Action

Sac R at Rio Vista
30,000 ............................ ~4 ............. ,I, .......... - ’~ - 5K IF

, ,,’. ",Y,,,. Sac R at Rio Vista

..................... ~’,~" ......... Sac R at Rio Vista
,.,,..~..._ r4 x,, 15K IF
~,,

\ ",’,x,
Sac R at Rio Vista

10,000 -. ¯, ,~" . ~
" "~"

reX--No Action
Qwest

~ "" 5K IF
0 Qwest

.-- ..x ..~ "---~ ~ I O K I F
Qwest

-10,000 ~.- . 15K IF
>. Qwest



Alternative 3-- No Storage, Operations Criteria A
Below Normal Year Averages

35, 000                                                                      South Delta Exports

~ 5K IF
30, 000 ...................... ,~ , .......... South Delta Exports

¯ ¯ ~ 10K IF
¯ ¯ South Delta Exports

~’~ 25,000 ........................ , -, . , ....... r---q15K IF
,[] .x" ,"

20,000
~’"¯ "

~ 15, 000

" ~ . ’~ ~x" " " Sac R at Rio Vista
10,000                                                               ,,

Sac R at Rio Vista
---x -- No Action

5,000 Qwest
~-- 5K IF

0 Qwest

)~. ...~ ~ / t~ "~-- I OK IF
~_...~ ...x Qwest

-5, 000 ~ "~ ~ 15K IF~- ~ >. Qwest



Alternative 3 -- No Storage, Operations Criteria A
Dry Year A verages

25, 000 ~ No Action
South Delta Exports

~ 5K IF
South Delta Exports

20,000 ............. ,    "x ......
, , ~ 10K IF

¯ . & ,. South Delta Exports
¯ ~ ¯ ¯ F----q 15K IF

15,000 : ................ ,..,× ....
,,~... - n_, , " " South Delta Exports

,, ,,, " "~" No Action
¯ ,,, , x Sac R at Rio Vista

10, 000 ’; ..... " ...... "- x" & " "~ " 5K IF
-. & . , ".~" Sac R at Rio Vista

" ~c - +~
IOKIF

5, 000 ~ " !!.. Sac R at Rio Vista
15K IF
Sac R at Rio Vista

0 wx-- No Action
~ ~’ .~ / / ~- Qwest

~.~I --’~-- 5K IF
-5,000 ..................... x.,..- ....................... ~...--.. x,~ .................... Qwest

¯ --~--IOK IF
Qwest

-10,000 .... 15K IF~- ~ o z L~ O: ~ ~- Qwest



Alternative 3-- No Storage, Operations Criteria A
Critical Year Averages

16, 000
~ No Action

South Delta Exports
x mm5K IF

14,000 .................................................̄ South Delta Exports
x . ~ 10K IF

12,000 ¯ ¯ South Delta Exports
r---’q 15K IF~ 10,000 ¯

8, ooo

~, 6,000                             "
¯ ,,    ,,

4,000 Sac R at Rio Vista
~ 15K IF
~ 2,000

Sac R at Rio Vista
--x-- No Action

~ ( Qwest
0

\    "~’-" "~ ~ "~ x/ \ / -’&--5K IFq: -2,000 ..............................................

~,- ......................................... Qwest

4,000 ........................
~.._/~ ...............................................

-~- 1OK ~F
Qwest

-6,000
--~-- 15K IF

>. Qwest



Alternative 3-- No Storage, Operations Criteria B
Wet Year Averages



Alternative 3-- No Storage, Operations Criteria B
Above Normal Year Averages

60, 000 ~ No Action
South Delta Exports

~ 5K IF
South Delta Exports

50, 000 ~ IOKIF¯
&" - ~" South Delta Exports

40,000 ....................................... x...,~; .........., "
¯"

,
30,000

"

20,000
" "~.

Qwest
~-- 5K IF

0 Qwest
¯ .x

~ "--x.: "~ --’~--IOKIF
Qwest

-10,000 ~-- 15K IF
~- ~ 0 ~ ~ o~ ~ >-

~ Qwest



Alternative 3--4.95 MAF Storage, Operations Criteria B
Critical Year Averages

16,000

x                                              South Delta Exports
14,000

, . ~ 5K IF
x " South Delta Exports

12,000 ....................................~-: ..................."X .............................................. ~= 1OK IF
¯ ¯

, ........
/~,..

, South Delta Exports
~"~’10,000 ............................. -- .... ,

..~, . ,,
~ ...... ¯ .... r"-’-115K IF

~
~                    x~ South Delta Exports

~ " ~" No Action8,000~ " ~ ¯ , Sac R at Rio Vista
p o-

~ 6,000 ’ ~ ~ " ~" 5KIF
~, ~, ,’" Sac R at Rio Vista
~ - +~- IOKIF
~o

4,000 Sac R at Rio Vista

~ 15K IF
~ 2,000 Sac R at Rio Vista

~ .--X-.No Action
~ 0 Qwest
,~, \

f x,"
"--&--5K IF

-2,000 .........~-~ .................... ..~!...../...x~... ..................................
~ ....... ../. ............................... Qwest
~ ---o--IOKIF

x~ /
Qwest

-4,000 ......................-’~-~,~ ......../ ..............................................................................................
--<.-- 15K IF

-6,000
Owest


